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Abstract: Objective　 To car ry out a systematic study on the chemical consti tuents in the f rui ts of Mo-
mordica grosvenori . Methods　 To isolate pure compounds by using repeated co lumn chromatog raphy,
w hi le the st ructure of a new compound was determined by detailed spect ral analysis. Results　 Four cucur-
bi tane t ri terpenoid g lycosides, mog ro sideⅡ E (Ⅰ ) , mog rosideⅢ (Ⅱ ) , g rosmomoside Ⅰ (Ⅲ ) , a nd
mog rosideⅤ (Ⅳ ) w ere iso lated from the 50% ethanolic ex t ract of the f rui ts of M. grosvenori . Conclusion
　 Grosmomoside Ⅰ is a new compound identified as mog rol-3-O-β -D-g lucopyrano side-24-O-{ [β-D-g lu-
copy rano syl ( 2-1) ]-[β -D-glucopy ranosyl ( 6-1) ]-β -D-galactopy rano side} and the o ther th ree compounds are
known compounds.
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1　 Introduction
Momordica grosvenori Sw ing le is a plant g row-
ing in Guangx i, Hunan, Guizhou, Guangdong ,
and Jiangxi Provinces of China. The f ruits of the
plant are used in t radi tiona l Chinese medicine as a
pulmonary demulcent and emo llient fo r the t rea t-
ment of dry cough, sore th ro at , di re thirst , consti-
pation
[1 ] . A number o f t riterpenoid saponins were
previously repo rted f rom this plant
[2- 5 ] . In this pa-
per, the isola tion and sturcture elucidation of a
new cucurbi tane type triterpenoid gly coside named
as g rosmomoside Ⅰ (Ⅲ ) , and known compounds
mog roside Ⅱ E (Ⅰ ) , mog ro side Ⅲ (Ⅱ ) , a nd
mog rosideⅤ (Ⅳ ) . are repo rted
2　Materials and methods
2. 1　 Plant material. The f rutis of M. grosvenori
·1285·???　 Chinese T raditiona l and Herbal Drug s　? 36?? 9? 2005? 9?
 ????: 2004-11-16????:??? ( 1958- ) ,? ,?? ,?? ,????? ,??????????????? ,???????????????????????????????? ,????????????。 　
Tel: ( 010) 82801569, 62070317　 E-mai l: xw yang@ mai l. bjmu. edu. cn
were obtained from the Anguo Ci ty in Hebei
Province o f China in Apri l 2001 and identified by
Professo r Cai Shao-qing. A voucher specimen of
the plant is deposi ted at the Herbarium of School
o f Pharmaceutical Sciences, Peking Universi ty.
2. 2　 General experimental procedures. Inf ra reds
( IR) were taken on a Nexus 470 FT-IR spect ro-
meter ( nicolet ) . Optical rotations w ere determined




C-NMR spect ra w ere perfo rmed on a Va rian
INOVA-500 spect rometer in pyridine-d5 at 500
MHz fo r
1
H-NMR and 125 M Hz fo r
13
C-NMR.
Chemical shif t s a re giv en inW relativ e to TM S as
an internal standard. ESI-TOF-M S and HR-SI-M S
were performed on MDS SCIEX API QST AR and
APEX Ⅱ FT-ICR ( Bruker Daltonics) mass spec-
trometer, respectiv ely. M acropo rous resin Diaion
101 was produced by Nankai Universi ty of China.
2. 3　 Ex traction and isolation. Powdered f ruits of
M. grosvenori ( 8 kg ) were reflux ed wi th 50%
EtO H to afford ethanolic ex t ract. The ex t ract wa s
suspended in H2O and parti tio ned successiv ely wi th
cyclohexane, EtO Ac and BuOH to affo rd co rres-
ponding ex t racts, 16 g ( yield 0. 2% ) , 101 g
( 1. 26% ) and 569 g ( 7. 11% ) , respectiv ely. The
BuOH ex tract w as subjected to column ch romato-
g raphy over Diaion 101 eluting wi th H2O ( 10 L) ,
20% EtOH ( 12 L) and 50% EtOH ( 2 L) , respec-
tiv ely. The 50% EtO H fraction was subjected to
column chroma tog raphy on silica gel ( 200 - 300
mesh) and eluted wi th CHCl3-MeOH ( 9∶ 1→ 1∶
1) to yield seven sub-fractions. They w ere purified
repea tedly on si lica gel and po lyamide column chro-
ma tog raphy to af fo rd compound Ⅰ ( 60 mg ) f rom
the sub-fr. 2, compound Ⅱ ( 2 g ) f rom the sub-
fr. 3, compound Ⅲ ( 40 mg ) f rom the sub-fr. 6,
and compound Ⅳ ( 80 mg ) f rom the sub-fr. 7,
respectiv ely.
3　 Identification
Compound Ⅰ ( mog roside Ⅱ E ): A whi te
amorphous powder, C42H72O14 . IRνKBrmax cm- 1: 3 417
( O H) , 1 644, 1 466, 1 381, 1 171, 1 076 ( o lig og ly-
cosidic g roups ) , 1 024, 630, 586. ESI-TO F-M S
( po si tiv e) m /z: 801 [M+ 1 ]
+




H-NMR ( 500 MHz, Py-d5 ): ag lycone moiety da-
ta , see Table 1. Suga r moieties, C3-glc: W 4. 85
( 1H, d, J= 8. 0 Hz, H-1) , 4. 00 ( 1H, t , J= 8. 5
Hz, H-2) , 4. 18 ( 1H, t, J= 7. 5 Hz, H-3) , 4. 17
( 1H, t , J= 7. 5 Hz, H-4) , 3. 97 ( 1H, m, H-5) ,
4. 33 ( 1H, dd, J= 5. 0, 12. 0 Hz, H-6a ) , 4. 51
( 1H, dd, J= 2. 0, 12. 0 Hz, H-6b ) ; C24 -g lc: W
4. 96 ( 1H, d, J= 7. 5 Hz, H-1) , 3. 92 ( 1H, t , J=
8. 3 Hz, H-2) , 4. 17 ( 1H, t, J= 8. 0 Hz, H-3) ,
4. 13 ( 1H, t , J= 8. 0 Hz, H-4) , 3. 89 ( 1H, m, H-
5) , 4. 29 ( 1H, dd, J= 5. 0, 12. 0 Hz, H-6a) , 4. 47
( 1H, dd, J= 2. 0, 12. 0 Hz, H-6b ) ,
13
C-NMR
( 125 MHz, Py-d5 ): ag lycone moiety da ta, see
Table 1. Sugar moieties, C3-Glc: W107. 3 ( C-1) ,
75. 2 ( C-2) , 78. 0 ( C-3) , 71. 5 ( C-4) , 78. 4 ( C-
5) , 62. 8 ( C-6) ; C24 -g lc: W105. 8 ( C-1) , 75. 3 ( C-
2) , 78. 3 ( C-3) , 71. 6 ( C-4) , 78. 5 ( C-5) , 62. 5
( C-6) .
CompoundⅡ ( mogro sideⅢ ): A whi te amo r-
phous powder, C4 8H82O19 . IRνKBrmax cm- 1: 3 419
( O H) , 1 640, 1 465, 1 382, 1 171, 1 076 ( oligo gly-
cosidic g roups ) , 1 024, 630, 586. ESI-TOF-M S
( posi tiv e) m /z: 963 [M+ 1 ]
+ , 985 [ M+ Na ]
+ .
1
H-NMR ( 500 M Hz, Py-d5 ): 0. 80 ( 3H, s, M e-
30α) , 0. 88 ( 3H, s, M e-18β ) , 0. 89 ( 1H, d, J=
5. 5 Hz, M-21β ) , 1. 05 ( 1H, m , H-15β ) , 1. 10
( 1H, m , H-15α) , 1. 12 ( 3H, s, M e-26) , 1. 28
( 3H, s, M -19β ) , 1. 28 ( 3H, s, M-27β ) , 1. 40
( 3H, s, M-29β ) , 1. 43 ( 1H, m, H-16β ) , 1. 47
( 1H, m, H-20α) , 1. 49 ( 1H, m , H-23α) , 1. 52
( 3H, s, M e-28α) , 1. 61 ( 1H, d, J= 7. 0 Hz, H-
8β ) , 1. 63 ( 1H, d, J= 6. 0 Hz, H-7α) , 1. 64 ( 1H,
m, H-17α) , 1. 67 ( 1H, m, H-23β ) , 1. 70 ( 1H, m,
H-22β ) , 1. 73 ( 1H, m , H-22α) , 1. 82 ( 1H, m, H-
16α) , 1. 93 ( 1H, t , J= 10. 5 Hz, H-1β ) , 1. 98
( 1H, m, H-12β ) , 2. 03 ( 1H, m , H-12α) , 2. 04
( 1H, t, J= 10. 5 Hz, H-2α) , 2. 26 ( 1H, dd, J=
5. 5, 17. 5 Hz, H-7β ) , 2. 40 ( 1H, d, J= 10. 5 Hz,
H-2β ) , 2. 74 ( 1H, d, J= 10. 5 Hz, H-10α) , 2. 88
( 1H, d, J= 10. 5 Hz, H-1α) , 3. 64 ( 1H, m , H-
3α) , 3. 72 ( 1H, d, J= 10. 0 Hz, H-24α) , 4. 16
( 1H, d, J= 8. 5 Hz, H-11β ) , 5. 43 ( 1H, d, J=
6. 0 Hz, H-6) . Sugar moieties, C3-g lc ( A): W4. 80
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g rosmomosideⅠ mogrosideⅡ E
WC
grosmomosideⅠ mog rosideⅡ E
HMBC
1 1β 1. 94 ( t, 11. 0) 1. 93 ( t, 11. 0) 26. 6 t 　　 26. 6
1α 2. 94 (d , 11. 0) 2. 88 (d , 11. 0)
2 2α 2. 11 ( t, 11. 0) 2. 10 ( t, 11. 0) 29. 2 t 29. 4 H-1, H-29, H-10
2β 2. 43 (d , 11. 0) 2. 40 ( t, 11. 0)
3 3α 3. 64 (m ) 3. 64 (m ) 87. 2 d 87. 8 H-A* 1, H-28, H-29
4 42. 1 s 42. 2 H-28, H-29
5 144. 1 s 144. 1 H-3, H-7, H-8, H-28, H-29
6 6 5. 41 (b r s ) 5. 44 (d , 5. 5) 118. 2 d 118. 3 H-7, H-8
7α 1. 61 (d , 6. 5) 1. 64 (d , 6. 0)
7 7β 2. 22 ( dd, 6. 5, 18. 5) 2. 26 ( dd, 6. 5, 18. 5) 24. 3 t 24. 4 H-8
8 8β 1. 56 (d , 7. 0) 1. 61 (d , 7. 5) 43. 2 d 43. 3 H-7, H-19, H-30
9 39. 9 s 39. 9 H-7, H-8, H-12, H-19
10 10α 2. 74 (d , 11. 0) 2. 74 (d , 11. 0) 36. 5 d 36. 3 H-8, H-19
11 11β 4. 11 (d , 8. 5) 4. 14 (d , 9. 0) 77. 7 d 77. 6 H-12, H-19
12 12β 2. 04 (m ) 1. 99 (m ) 40. 7 t 40. 9 H-18
12α 2. 09 (m ) 2. 05 (m )
13 47. 2 s 47. 2 H-12, H-15, H-16, H-17, H-18, H-30
14 49. 5 s 49. 5 H-7, H-8, H-12, H-15, H-18, H-30
15 15β 0. 95 (m ) 1. 04 (m ) 34. 3 t 34. 4 H-8, H-30
15α 1. 10 (m ) 1. 10 (m )
16 16β 1. 38 (m ) 1. 43 (m ) 28. 3 t 28. 2 H-17, H-18
16α 2. 06 (m ) 1. 87 (m )
17 17α 1. 66 (m ) 1. 63 (m ) 50. 6 d 50. 8 H-18, H-20, H-21
18 18β 0. 83 (s ) 0. 87 (s ) 16. 8 q 16. 9 H-12, H-17
19 19β 1. 27 (s ) 1. 28 (s ) 26. 0 q 26. 2 H-8
20 20α 1. 45 (m ) 1. 47 (m ) 36. 4 d 36. 7 H-17, H-21, H-22, H-23
21 21β 1. 02 (d , 5. 5) 0. 93 (d , 6. 5) 18. 9 q 18. 7 H-17
22 22β 1. 71 (m ) 1. 76 (m ) 33. 6 t 33. 3 H-21
22α 1. 78 (m ) 1. 78 (m )
23 23α 1. 75 (m ) 1. 49 (m ) 28. 3 t 28. 2 H-26, H-27
23β 1. 98 (m ) 1. 67 (m )
24 24α 3. 86 (d , 8. 5) 3. 82 (d , 8. 0) 87. 9 d 90. 7 H-C* 1, H-26, H-27
25 72. 2 s 71. 9 H-24, H-26, H-27
26 26 1. 44 (s ) 1. 12 (s ) 25. 6 q 25. 2 H-23, H-27
27 27 1. 40 (s ) 1. 36 (s ) 26. 9 q 26. 9 H-26
28 28α 1. 04 (s ) 1. 52 (s ) 27. 4 q 27. 6 H-29
29 29β 1. 46 (s ) 1. 41 (s ) 26. 0 q 26. 1 H-28
30 30α 0. 82 (s ) 0. 80 (s ) 19. 1 q 19. 1 H-7, H-8, H-15
　 * : A and C are p resented for glucosyl group at C3 of grosmom sideⅠ and galactosyl group at C24 of g rosmomosideⅠ , respect ively in Fig. 1.
( 1H, d, J= 7. 5 Hz, H-1) , 3. 83 ( 1H, m , H-5) ,
3. 90 ( 1H, t , J= 8. 5 Hz, H-2) , 4. 11 ( 1H, t , J=
7. 5 Hz, H-4) , 4. 13 ( 1H, t , J= 7. 5 Hz, H-3) ,
4. 32 ( 1H, dd, J= 4. 5, 9. 0 Hz, H-6a ) , 4. 47
( 1H, dd, J= 2. 0, 9. 0 Hz, H-6b) ; C24-g lc ( B): W
4. 86 ( 1H, d, J= 8. 5 Hz, H-1) , 4. 19 ( 1H, m , H-
5) , 4. 02 ( 1H, t, J= 8. 0 Hz, H-2) , 4. 03 ( 1H, t ,
J= 8. 5 Hz, H-4) , 4. 14 ( 1H, t , J= 4. 5 Hz, H-
3) , 3. 93 ( 1H, dd, J= 4. 5, 9. 0 Hz, H-6a) , 4. 92
( 1H, d, J= 8. 5 Hz, H-6b) , C24-g lc ( C): W4. 85
( 1H, d, J= 7. 5 Hz, H-1) , 3. 89 ( 1H, m , H-5) ,
4. 00 ( 1H, t , J= 7. 5 Hz, H-2) , 4. 22 ( 1H, t , J=
7. 5 Hz, H-4) , 3. 93 ( 1H, t, J= 7. 5 Hz, H-3) ,
4. 34 ( 1H, t , J= 3. 0 Hz, H-6a ) , 4. 46 ( 1H, d,
J= 10. 0 Hz, H-6b) .
13
C-NMR ( 125 MHz, Py-
d5 ): ag lycone moiety, W26. 6 ( C-1) , 29. 4 ( C-2) ,
87. 8 ( C-3) , 42. 2 ( C-4) , 144. 1 ( C-5) , 118. 3 ( C-
6) , 24. 4 ( C-7) , 43. 3 ( C-8) , 39. 9 ( C-9) , 36. 7
( C-10) , 77. 6 ( C-11) , 40. 9 ( C-12) , 47. 2 ( C-13) ,
49. 5 ( C-14) , 34. 4 ( C-15) , 28. 1 ( C-16) , 50. 9
( C-17) , 16. 9 ( C-18) , 26. 2 ( C-19) , 36. 1 ( C-20) ,
18. 6 ( C-21) , 32. 9 ( C-22) , 29. 4 ( C-23) , 92. 6
( C-24) , 72. 5 ( C-25) , 24. 1 ( C-26) , 26. 8 ( C-27) ,
27. 6 ( C-28) , 26. 1 ( C-29) , 19. 1 ( C-30) ; suga r
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moieties, C3 -glc ( A): W107. 3 ( C-1) , 75. 3 ( C-2) ,
77. 9 ( C-3) , 71. 2 ( C-4) , 78. 4 ( C-5) , 62. 8 ( C-
6) ; C24-g lc ( B): W106. 2 ( C-1) , 74. 9 ( C-2) , 78. 5
( C-3) , 71. 9 ( C-4) , 76. 2 ( C-5) , 70. 3 ( C-6) ; C24-
g lc ( C): W104. 7 ( C-1) , 75. 3 ( C-2) , 78. 4 ( C-3) ,
71. 5 ( C-4) , 78. 0 ( C-5) , 62. 3 ( C-6) .
　　 Compound Ⅲ ( gro smomoside Ⅰ ): A whi te
amorphous powder, C54H92O24 . IRνKBrmax cm- 1: 3 384
( O H) , 1 643, 1 465, 1 381, 1 171, 1 075 ( oligo gly-
cosidic g roups ) , 1 029, 629, 580. ESI-TOF-M S
( negative ) m /z: 1 223 [ M - 1 ]- ; ESI-TOF-M S
( positiv e) m /z: 1 147 [M+ Na ]
+
; HR-SI-M S m /
z: calcd. for C54H92NaO24: 1 147. 587 0; found:
1 147. 584 6 [ M+ Na ]
+ . 1 H-NMR and
13
C-NMR
( 500 M Hz, Py-d5 ) spect ral analy sis, see Tables 1
and 2.
Table 2　 NMR data and 13C-1H correlation of sugar moieties of grosmomosideⅠ ( in Py-d5 )
C H　　 HSQCWH; J /Hz　　 WC　　 HM BC
A glucose m oiety
1 1 4. 74 (d , 7. 5) 106. 8 d 　 H-3, H-A2, H-A5
2 2 3. 91 (dd , 4. 5, 7. 5) 75. 1 d 　 H-A3, H-A4
3 3 4. 40 ( m) 77. 5 d 　 H-A2, H-A4, H-A5
4 4 4. 09 ( m) 71. 4 d 　 H-A2, H-A3, H-A5, H-A6
5 5 3. 83 ( m) 78. 3 d 　 H-A1, H-A6
6 6a 4. 30 (dd , 8. 5, 11. 5) 63. 0 t 　 H-A4
6b 4. 47 (d , 11. 5)
B galactos e moiety
1 1 4. 99 (d , 8. 0) 101. 7 d 　 H-24, H-B2
2 2 4. 05 (dd , 4. 5, 8. 0) 83. 5 d 　 H-D1, H-B3, H-B4
3 3 4. 05 ( t, 4. 5) 78. 2 d 　 H-B1, H-B2, H-B4, H-B5
4 4 4. 03 ( m) 71. 9 d 　 H-B2, H-B3, H-B5, H-B6
5 5 3. 97 ( t-like) 77. 1 d 　 H-B3, H-B4, H-B6
6 6a 4. 37 (dd , 5. 0, 11. 0) 70. 1 t 　 H-C1, H-B5
6b 4. 70 (d , 11. 0)
C glucose moiety
1 1 5. 08 (d , 8. 0) 105. 2 d 　 H-B6, H-C2
2 2 4. 03 ( t, 8. 0) 75. 0 d 　 H-C3
3 3 4. 15 ( m) 78. 0 d 　 H-C1, H-C2, H-C4
4 4 3. 92 ( m) 71. 1 d 　 H-C2, H-C3, H-C5
5 5 3. 97 (dd , 4. 5, 8. 5) 78. 1 d 　 H-C1, H-C3, H-C4, H-C6
6 6a 4. 24 (dd , 8. 5, 11. 5) 62. 2 t 　 H-C5
6b 4. 47 (d , 11. 5)
D g lucos e moiety
1 1 5. 27 (d , 8. 0) 106. 0 d 　 H-B2
2 2 4. 04 (dd , 4. 5, 8. 0) 76. 0 d 　 H-D1, H-D3, H-D4
3 3 4. 09 ( m) 78. 0 d 　 H-D2, H-D4
4 4 3. 89 ( m) 71. 4 d 　 H-D2, H-D3, H-D6
5 5 4. 07 (dd , 4. 5, 8. 5) 78. 0 d 　 H-D4, H-D6
6 6a 4. 26 (dd , 8. 5, 11. 5) 62. 5 t 　 H-D4, H-D5
6b 4. 44 (d , 11. 5)
　　 CompoundⅣ ( mog rosideⅤ ): A whi te amo r-
phous powder, C60H102O29 . IRνKBrmax cm- 1: 3 419
( O H) , 1 642, 1 465, 1 381, 1 169, 1 075 ( o lig og ly-
cosidic g roups ) , 1 033, 633, 588. ESI-TO F-M S
( negativ e ) m /z: 1 285 [ M - 1 ]- ; ESI-TO F-M S





MHz, Py-d5 ) , ag lycone moiety W: 0. 90 ( 6H, s,
Me-30α; M e-18β ) , 1. 04 ( 1H, m , H-15β ) , 1. 06
( 3H, s, Me-28α) , 1. 06 ( 3H, d, J= 6. 5 Hz, Me-
21β ) , 1. 12 ( 1H, m, H-15α) , 1. 30 ( 3H, s, Me-
27) , 1. 31 ( 3H, s, M -19β ) , 1. 43 ( 3H, s, M-26) ,
1. 45 ( 1H, m, H-16β ) , 1. 49 ( 3H, s, M e-29β ) ,
1. 51 ( 1H, m, H-20α) , 1. 54 ( 1H, d, J= 7. 5 Hz,
H-8β ) , 1. 59 ( 1H, d, J= 7. 0 Hz, H-7α) , 1. 62
( 1H, m, H-17α) , 1. 76 ( 1H, m , H-22β ) , 1. 78
( 1H, m, H-22α) , 1. 86 ( 1H, m , H-23α) , 1. 97
( 1H, t, J= 10. 0 Hz, H-1β ) , 2. 03 ( 1H, m , H-
23α) , 2. 06 ( 1H, m, H-16α) , 2. 10 ( 1H, m , H-
12β ) , 2. 12 ( 1H, m, H-12α) , 2. 17 ( 1H, t , J=
12. 5 Hz, H-2α) , 2. 24 ( 1H, dd, J= 7. 0, 17. 5
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Hz, H-7β ) , 2. 46 ( 1H, d, J= 10. 0 Hz, H-2β ) ,
2. 78 ( 1H, d, J= 10. 0 Hz, H-10α) , 2. 98 ( 1H, d,
J= 10. 0 Hz, H-1α) , 3. 66 ( 1H, m , H-3α) , 3. 73
( 1H, d, J= 8. 0 Hz, H-24α) , 4. 13 ( 1H, d, J=
8. 5 Hz, H-11β ) , 5. 44 ( 1H, t-like, H-6) . Sugar-
moieties, C3 -glc ( A): W4. 78 ( 1H, d, J= 8. 0 Hz,
H-1) , 3. 91 ( 1H, dd, J= 5. 0, 8. 5 Hz, H-2) ,
4. 23 ( 1H, m , H-3) , 4. 28 ( 1H, m , H-4) , 4. 00
( 1H, t , J= 5. 0 Hz, H-5) , 4. 32 ( 1H, dd, J=
5. 0, 12. 5 Hz, H-6a ) , 4. 76 ( 1H, d, J= 12. 5 Hz,
H-6b) ; C3-glc ( B): W5. 14 ( 1H, d, J= 7. 5 Hz,
H-1) , 4. 03 ( 1H, dd, J= 5. 0, 8. 0 Hz, H-2) ,
4. 26 ( 1H, m , H-3) , 4. 24 ( 1H, m , H-4) , 3. 88
( 1H, m, H-5) , 4. 36 ( 1H, dd, J= 5. 0, 11. 7 Hz,
H-6a) , 4. 50 ( 1H, d, J= 11. 5 Hz, H-6b) , C24-glc
( C ): W 4. 90 ( 1H, d, J= 7. 0 Hz, H-1) , 4. 14
( 1H, m, H-2) , 4. 20 ( 1H, m, H-3) , 4. 18 ( 1H,
m , H-4) , 4. 02 ( 1H, m , H-5) , 4. 89 ( 1H, d, J=
12. 5 Hz, H-6b) , 3. 93 ( 1H, dd, J= 5. 0, 11. 0
Hz, H-6a) ; C24-glc ( D): W4. 84 ( 1H, d, J= 7. 5
Hz, H-1) , 4. 02 ( 1H, m , H-2) , 4. 22 ( 1H, m , H-
3) , 3. 91 ( 1H, m, H-4) , 4. 02 ( 1H, m , H-5) ,
4. 50 ( 1H, d, J= 11. 5 Hz, H-6b) , 4. 36 ( 1H, dd,
J= 5. 0, 11. 5 Hz, H-6a ) ; C24-glc ( E ): W 5. 43
( 1H, d, J= 7. 5 Hz, H-1) , 4. 06 ( 1H, m , H-2) ,
4. 17 ( 1H, m , H-3) , 4. 08 ( 1H, m , H-4) , 3. 93
( 1H, m, H-5) , 4. 47 ( 1H, d, J= 12. 5 Hz, H-
6b) , 4. 30 ( 1H, dd, J= 5. 0, 12. 5 Hz, H-6a ) .
13
C-NMR ( 500 M Hz, Py-d5 ): ag lycone moiety , W
26. 6 ( C-1) , 29. 3 ( C-2) , 87. 3 ( C-3) , 42. 1 ( C-
4) , 144. 1 ( C-5) , 118. 2 ( C-6) , 24. 3 ( C-7) , 43. 3
( C-8) , 39. 9 ( C-9) , 36. 5 ( C-10) , 77. 7 ( C-11) ,
40. 9 ( C-12) , 47. 2 ( C-13) , 49. 5 ( C-14 ) , 34. 3
( C-15) , 28. 3 ( C-16) , 50. 9 ( C-17) , 16. 9 ( C-18) ,
26. 1 ( C-19) , 36. 2 ( C-20) , 18. 9 ( C-21 ) , 33. 0
( C-22) , 29. 2 ( C-23) , 91. 9 ( C-24) , 72. 6 ( C-25) ,
24. 3 ( C-26) , 26. 8 ( C-27) , 27. 4 ( C-28 ) , 26. 1
( C-29) , 19. 2 ( C-30) ; sugar moieties, C3-g lc ( A):
W106. 8 ( C-1) , 75. 2 ( C-2) , 78. 4 ( C-3) , 71. 4 ( C-
4) , 77. 1 ( C-5) , 70. 1 ( C-6) ; C3-g lc ( B): W105. 4
( C-1 ) , 75. 1 ( C-2) , 78. 3 ( C-3) , 71. 4 ( C-4) ,
78. 1 ( C-5) , 62. 5 ( C-6) ; C24 -g lc ( C): W103. 4 ( C-
1) , 82. 2 ( C-2) , 76. 2 ( C-3) , 72. 6 ( C-4) , 77. 8
( C-5) , 70. 0 ( C-6) ; C24-g lc ( D): W104. 6 ( C-1) ,
75. 0 ( C-2) , 78. 2 ( C-3) , 71. 2 ( C-4) , 78. 0 ( C-
5) , 62. 3 ( C-6) ; C24-g lc ( E): W105. 2 ( C-1) , 75. 7
( C-2) , 78. 2 ( C-3 ) , 72. 3 ( C-4) , 78. 2 ( C-5) ,
63. 4 ( C-6) .
4　Results and discussion
The BuOH ex tract of a 50% ethanolic ex t ract
of the f rui ts of M . grosvenori was applied to chro-
matog raphed over the Diaion-101 eluted wi th H2O,
20% EtO H, and 50% EtO H, respectiv ely, to giv e
co rresponding f ractons. The 50% EtO H fraction
w as further puri tied over si lica g el and polyamide
co lumn ch romatog raphy resulting in the isolation
of the compoundsⅠ -Ⅳ , respectively.
CompoundsⅠ , Ⅱ , andⅣ were identi fied as
mog roside Ⅱ E , mog roside Ⅲ , and mog roside Ⅴ
( Fig. 1 ) , respectiv ely by means o f 1D and 2D
NM R spectro scopic techniques including 1H-NM R,
13 C-NM R, 1 H-1H CO SY, NOESY, DEPT,
HMQC, and HMBC.
Fig. 1　 Structures of compoundsⅠ -Ⅳ
Compound Ⅲ was obtained as a white amo r-
phous powder, show ed a po sitiv e Lieberman-Bur-
chard reaction, w hich suggested i t w as a triter-
penoid. It s IR spect rum show ed st rong abso rption
bands ( 3 384 and 1 075 cm
- 1
) fo r hydro xy l g roups
and the olig oglyco sidic st ructure
[6 ]
. The mo lecula r
fo rmula C54 H92O24 was deduced from the mo lecula r
ion a t m /z 1 147 [M+ Na ]
+
in i t s ESI-TOF-M S
and confirmed by HR-SI-M S ( 1 147. 584 6 [M+
Na ]
+
, calcd. 1 147. 587 0) , and it wa s suppo rted
by
13
C-NM R and DEPT spectra. The
13
C-NMR
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spect rum ( Table 1) o f compound Ⅲ suggested a
t riterpenoid with a basic st ructure simila r to cucur-
bi tane-g lycosides[7 ] , w hich revealed 24 carbon sig-
nals for the g lycone portion and 30 ca rbon signals
fo r the aglycone portion including a qua terna ry
oxygenated carbon signal (W72. 2) , three methine
oxygenated carbon signals (W 87. 2, 77. 7, and
87. 9) , a tertiary olefinic ca rbon signal (W144. 1)
and a methine o lefinic ca rbon signal (W118. 2) .
Comparing wi th the 13 C-NM R spectrum of
compoundⅠ ( mog rosideⅡ E ) which is mog rol -3-
O-β -D-g lucopyrano side-24-O-β-D-g lucopyra-
noside, compound Ⅲ has mog ro l-3-O-β -D-blu-
copy rano side moiety , while two suga r residues
w ere added and the chemical shif t of C24 was
changed. This suggested tha t tw o addi tional sugar
residues be correlated wi th g lucopyranosy l g roup
o f C24 . Af ter acid hydroly sis o f compound Ⅲ , D-
g lucose and D-galactose w ere detected by PPC and
compared w ith authentic samples. The
1
H-NMR
spect rum of compoundⅢ displayed signals of four
anomeric pro tons atW4. 74 ( d, J= 7. 5 Hz) , 4. 99
(d, J= 8. 0 Hz) , 5. 08 (d, J= 8. 0 Hz) , 5. 27 ( d,
J= 8. 0 Hz) , w hich correlated wi th the ca rbon sig-
nals atW106. 8, 101. 7, 105. 2 and 106. 0, respec-




H COSY spectra of compoundⅢ ( Fig. 2) , the
signal of g lucose ( A) anomeric proton a tW4. 74
w as co rrelated wi th that of mog rol C3 atW87. 2 and
W4. 74, 3. 91, 4. 10, 4. 09, 3. 83, 4. 30, 4. 47 be-
longed to the same spin sy stem; the signal of
g alactose ( B) anomeric pro ton atW4. 99 w as cor re-
lated wi th that of mog rol C24atW101. 7 andW4. 99,
4. 05, 4. 05, 4. 03, 3. 97, 4. 37, 4. 70 belonged to
the same spin sy stem; the signal of g lucose ( C)
anomeric proton atW5. 08 w as co rrela ted w ith that
o f g alactose C6 a tW70. 1 andW5. 08, 4. 03, 4. 15,
3. 92, 3. 97, 4. 24, 4. 47 belonged to the same spin
system; the signal of glucose ( D) anomeric pro ton
a tW5. 27 w as co rrela ted wi th that o f g alactose C2at
W 83. 5 and W 5. 27, 4. 04, 4. 09, 3. 89, 4. 07,
4. 26, 4. 44 belonged to the same spin system.
Fig. 2　 Some key correlat ions observed in HMBC
(H→ C) f or compoundⅢ
Therefore, the g lucose ( A) was connected
wi th the C3 of mog rol, g alactose ( B) w as connected
wi th the C24 of mog rol , the gluco se ( c) was con-
nected wi th the C6 of g lucose, the glucose ( d) w as
connected wi th the C2 of galactose ( Fig. 2) . The
larg e J values indica ted β-g lycosidic linkages in all
cases. The orientation of the pro ton a t C24 was es-
tablished by the NOESY co rrela tions of H-24 w ith
H-23α and la rg e J values ( H-24, d, J= 8. 5
Hz)
[ 2- 4, 8] .
From these results, the st ructure of com-
pound Ⅲ was established as mog rol-3-O-β-D-g lu-
copy ranoside-24-O-{ [β-D-g lucopyranosy l ( 2-1 ) ]-
[ β-D-g lucopy ranosyl ( 6-1 ) ]-β -D-galactopy rano-
side} , named as g rosmomosideⅠ .
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